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PROBLEM TO BE SOLVED: To obtain an automatic 
macroscopic inspection apparatus by which the macrocopic 
inspection of various objects to be inspected can be 
performed with good efficiency while an illumination device, 
an imaging device and the like are kept fixed. 
SOLUTION: An automatic macroscopic inspection apparatus 
is constituted of an illumination optical system 100 which is 
fixed, arranged and installed at a first prescribed angle with 
reference to a wafer 3 and by which illumination light 
comprising nearly parallel luminous fluxes is irradiated 
toward the whole face of the wafer 3, of an imaging element 
6 which is fixed, arranged and installed at a second 
prescribed angle with reference to the wafer 3, which 
receives diffracted light or scattered light from the wafer 3 
and which images the image of the wafer 3 and of an image 
processor 7 which fetches an image signal obtained by the 
imaging element 6 so as to perform an image processing 
operation and which performs a macroscopic inspection. It 
is provided with a plurality of interference filters by which 

the wavelength of the illumination light from the illumination optical system 100 is set so as to be 
variable. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system which fixed arrangement is countered and carried out at the 1st 
predetermined include angle to an inspected object, and irradiates the illumination light with the almost 
parallel flux of light toward the whole surface of said inspected object, An image pick-up means for 
fixed arrangement to be countered and carried out at the 2nd predetermined include angle to said 
inspected object, to receive the diffracted light or the scattered light generated by the exposure of said 
illumination light from said inspected object, and to picturize the image of said inspected object, 
Automatic macro test equipment characterized by having an image-processing means to incorporate the 
picture signal acquired by this image pick-up means, to perform an image processing, and to conduct 
macro inspection of said inspected object, and the lighting wavelength setting means which carries out 
an adjustable setup of the wavelength of the illumination light from said lighting system. 
[Claim 2] Automatic macro test equipment according to claim 1 characterized by said lighting system 
consisting of a source of the diffused light, and an parallel conversion means to change the light from 
this source of the diffused light into the almost parallel flux of light. 

[Claim 3] Automatic macro test equipment according to claim 2 characterized by said parallel 
conversion means consisting of a concave mirror with which it was arranged in it as said source of the 
diffused light became a focal location. 

[Claim 4] Automatic macro test equipment according to claim 1 to 3 characterized by said image pick- 
up means consisting of a camera means to make carry out image formation of the image of said 
inspected object, and to picturize it from said diffracted light which it converged with the concave 
mirror as which said diffracted light or scattered light from said inspected object is completed, and this 
concave mirror, or the scattered light. 

[Claim 5] Automatic macro test equipment according to claim 1 characterized by making the flux of 
light from which said lighting system consists of Rhine-like a source of the diffused light, and a 
cylindrical lens by which opposite arrangement was carried out along Rhine of this source of the Rhine- 
like diffused light, and becomes almost parallel to an one direction at least about the light from said 
source of the Rhine-like diffused light by this cylindrical lens, and illuminating said inspected object. 
[Claim 6] To a line with said 1st predetermined include angle right-angled on the front face of said 
inspected object, are include-angle thetai, and to a line with said 2nd predetermined include angle right- 
angled on the front face of said inspected object, when it is include-angle thetad the wavelength lambda 
of said illumination light set up by said lighting wavelength setting means ~ degree type (sinthetai- 
sinthetad) = n-lambda/p - however n: Degree p of the diffracted light used as the candidate for an image 
pick-up: Automatic macro test equipment according to claim 1 characterized by being set up so that the 
pattern pitch of the front face of an inspected object may be satisfied. 

[Claim 7] Said 1st predetermined include angle is include-angle thetai to a line right-angled on the front 
face of said inspected object. When wavelength of said illumination light by which said 2nd 
predetermined include angle is include-angle thetad, and is set as the front face of said inspected object 
with said lighting wavelength setting means to a right-angled line is set to lambda Degree type 
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(sinthetai-sinthetad') = n-lambda/p, however n : Degree p of the diffracted light generated from 
illumination light : Include-angle thetad 1 decided by the pattern pitch of the front face of inspected 
object, (sinthetai-sinthetad") = automatic macro test equipment according to claim 1 characterized by 
setting up the wavelength lambda of said illumination light which becomes thetad*<theta d<theta d" by 
said lighting wavelength setting means to include-angle thetad" decided by - (n+1) lambda/p. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which inspects the whole front face of 
the inspected object especially called the so-called macro inspection about the equipment which 
conducts surface analyses, such as a glass substrate for liquid crystal manufacture, and a wafer for IC 
manufacture. 
[0002] 

[Description of the Prior Art] Macro inspection of front faces (these are also hereafter called an 
inspected object), such as a glass substrate for liquid crystal manufacture and a wafer for IC 
manufacture, inspects the defect in the crack of front faces, such as a substrate and a wafer, resist 
spreading unevenness, and a photolithography process etc. by observing the whole front face of an 
inspected object. Using the spotlight-like source of the white diffused light, rotating an inspected object, 
the inspector made a visual judgment and was inspecting the conventional macro inspection. 
[0003] However, in the visual inspection by the inspector, there is a problem that there is dispersion in 
the inspection level by the skill level difference for every inspector, an inspector's condition, etc., and it 
is hard to obtain the stable inspection result, that it is not efficient, etc. Moreover, since it learns if 
surface contamination by adhesion of a detailed foreign matter etc. is not avoided on the occasion of 
manufacture of the glass substrate for liquid crystal manufacture, the wafer for IC manufacture, etc., the 
inspection process by human being leading to raising dust should be avoided [ whether it can do and ]. 
[0004] Since it is such, automating a macro inspection process is proposed and the equipment of an 
indication is in JP,6-8789,B as such a thing. With this equipment, light is irradiated on a wafer front 
face, the reflected light from this front face is received with an ITV camera, the image processing in 
comparison with the reflected light image of the normal inspection object which measured beforehand 
the reflected light image obtained by acquiring the reflected light image of the whole front face of an 
inspected object, and carrying out such is performed, and macro inspection of an inspected object is 
conducted. The ITV camera has come to be able to carry out an adjustable setup of a wafer surface 
include angle and the lighting include angle in this equipment, so that whenever [ illuminating-angle / of 
the light to a wafer front face / various ] can be changed and inspected, while it had been fixed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there is a problem that the device in which an 
adjustable setup of a wafer surface include angle and the lighting include angle is carried out is required 
in the case of such automatic macro test equipment, the raising dust from a part for moving part may 
arise on the occasion of actuation of such a device, and an inspected object front face may be polluted. 
In addition, a camera is arranged in the location where the equipment of an indication in the above- 
mentioned official report conducts macro inspection using the light directly reflected from the front face 
of an inspected object, and whenever [ incident angle / of the exposure light to an inspected object front 
face ], and whenever [ angle-of-reflection / of the reflected light ] become equal. 
[0006] However, in recently, it considers making into a subject of examination the diffracted light 
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generated according to the repeat pattern of the front face of an inspected object, the scattered light, etc. 
In such a case, in order to change according to the pattern pitch of an inspected object etc., whenever 
[ angle-of-reflection / of the reflected light used as a subject of examination ] needs to adjust the lighting 
include angle of a lighting system, and the light-receiving include angle of an image pick-up camera so 
that it can respond to the include angle of these various kinds. For this reason, an include-angle 
adjustment device is required also in this case, and contamination of the inspected object front face by 
the raising dust from this device etc. poses a problem. 

[0007] This invention is what took the example by such problem, and it aims at offering the automatic 
macro test equipment which can conduct macro inspection of various inspected objects efficiently, 
fixing a lighting system, image pick-up equipment, etc. without carrying out adjustable setting of the 
light-receiving include angle of a lighting include angle, the surface include angle of an inspected object, 
light-receiving equipment, or image pick-up equipment etc. 
[0008] 

[Means for Solving the Problem] The automatic macro test equipment concerning this invention for 
such purpose achievement The lighting system which fixed arrangement is carried out at the 1st 
predetermined include angle to an inspected object, and irradiates the illumination light with the almost 
parallel flux of light toward the whole surface of an inspected object, An image pick-up means for fixed 
arrangement to be carried out at the 2nd predetermined include angle to an inspected object, to receive 
the diffracted light or the scattered light from an inspected object, and to picturize the image of an 
inspected object, The picture signal acquired by this image pick-up means is incorporated, and it has an 
image-processing means to perform an image processing and to conduct macro inspection of an 
inspected object, and the lighting wavelength setting means which carries out an adjustable setup of the 
wavelength of the illumination light from a lighting system, and is constituted. 

[0009] In the case of such automatic macro test equipment of a configuration, since an adjustable setup 
of the wavelength of the illumination light can be carried out with a lighting wavelength setting means, 
if wavelength is set up so that the direction of the diffracted light injected from an inspected object and 
the scattered light may be agreed in the light-receiving direction of an image formation photography 
means, efficient macro inspection can be conducted. For this reason, since the movable device in which 
can fix a lighting system and an image formation photography means in the case of this macro test 
equipment, and these sense is changed like conventional equipment is unnecessary, the excessive source 
of raising dust is lost and contamination of an inspected object is suppressed. 

[0010] In addition, it is desirable to constitute a lighting system from an parallel conversion means to 
change the source of the diffused light and a future light into the almost parallel flux of light, and it is 
desirable to constitute an parallel conversion means from a concave mirror with which it was arranged in 
it as the source of the diffiised light became a focal location in this case. Thus, also in the case of 
lighting using the white light, the problem of chromatic-aberration generating is lost by using a concave 
mirror. Moreover, since it is the same, it is desirable to constitute from a camera means to photo the 
image of an inspected object from the light which it converged in the image pick-up means with the 
concave mirror as which the diffracted light or the scattered light from an inspected object is completed, 
and this concave mirror. 

[001 1] Moreover, a lighting system can also be constituted from Rhine-like a source of the diffused 
light, and a cylindrical lens by which opposite arrangement was carried out along Rhine of this source of 
the Rhine-like diffused light, the flux of light which becomes almost parallel to an one direction at least 
about the light from the source of the Rhine-like diffused light by the cylindrical lens is made in this 
case, and an inspected object is illuminated. 

[0012] Here, a wavelength setup by the lighting wavelength setting means is performed as follows. That 
is, to a line with the predetermined include angle of the above 1st right-angled on the front face of an 
inspected object, when it is include-angle thetai and is include-angle thetad to a line with the 
predetermined include angle of the above 2nd right-angled on the front face of said inspected object, it is 
set up so that the wavelength lambda of the illumination light may satisfy a degree type (1). 
[0013] 
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[Equation 1] 

(sinthetai-sinthetad) = N-lambda/p ... (1) 

However, n: Degree p of the diffracted light used as the candidate for an image pick-up: Pattern pitch of 
the front face of an inspected object [0014] Thus, if the wavelength lambda of the illumination light is 
set up, the n-th diffracted light can be efficiently caught with an image pick-up means, and macro 
inspection using this diffracted light can be conducted efficiently. 

[0015] In addition, when catching not the diffracted light but the scattered light with an image pick-up 
means and conducting macro inspection, a wavelength setup is performed as follows by the lighting 
wavelength setting means. Namely, are include-angle thetai to a line right-angled on the front face of an 
inspected object, and when the 1st predetermined include angle sets to lambda wavelength of the 
illumination light which is include-angle thetad and is set up by the lighting wavelength setting means to 
a line with the 2nd predetermined include angle right-angled on the front face of an inspected object 
include-angle thetad it is decided by the degree type (3) that will be include-angle thetad' decided by the 
degree type (2) - " - receiving - thetad 1 - the wavelength lambda of the illumination light which 
becomes <theta d<theta d" is set up by the lighting wavelength setting means. 
[0016] 
[Equation 2] 

(sinthetai-sinthetad 1 ) = N-lambda/p ... (2) 
(sinthetai-sinthetad") = and (n+1) lambda/p ... (3) 

However, n: Degree p of the diffracted light generated from the illumination light: Pattern pitch of the 
front face of an inspected object [0017] Thus, if the wavelength lambda of the illumination light is set 
up, an image pick-up means will be located between the direction of the n-th diffracted light, and the 
direction of the following (n+1) diffracted light, and incidence of the diffracted light will not be carried 
out to an image pick-up means, but only the scattered light will receive. For this reason, macro 
inspection using the scattered light can be conducted efficiently in this case. 
[0018] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained. 
The outline configuration concerning the 1st example of the automatic macro test equipment applied to 
this invention at drawing 1 is shown, and this equipment consists of the illumination-light study system 
100 which irradiates the illumination light of the parallel flux of light on the front face of a wafer 
(inspected object) 3, a light-receiving system 101 which receives the diffracted light from a wafer 3, the 
scattered light, etc., an image sensor (image pick-up camera) 6, and an image processing system 7. 
[0019] The illumination-light study system 100 is constituted by the light source section 1 and the 
concave mirror 2. The light source section 1 is arranged in the focal location of a concave mirror 2, and 
the diffused light from the light source section 1 is changed into the parallel flux of light by the concave 
mirror 2, and is irradiated toward a wafer 3. At this time, a concave mirror 2 has the aperture which can 
illuminate the whole surface of a wafer 3, and the whole surface of a wafer 3 is illuminated by 
coincidence by the illumination light of the parallel flux of light. The light source section 1 has the 
halogen lamp which is a source of the white light, and the interference filter which restricts a lighting 
wavelength region. The wavelength selection of the light to which two or more interference filters which 
it functions [ interference filters ] as a band pass filter which penetrates the light of a predetermined 
wavelength region, and make the light of a different wavelength region penetrate are changed from the 
exterior by hand control thru/or remote operation and which is irradiated from the light source section 1 
is possible for this interference filter. 

[0020] The light-receiving system 101 receives the diffracted light or the scattered light generated from 
a wafer 3, when a wafer 3 irradiates as mentioned above, and it has the concave mirror 4 with sufficient 
aperture to incorporate the diffracted light or the scattered light from the whole surface of a wafer 3, and 
the light-receiving lens 5 to which image formation of the light condensed by carrying out incidence to 
this concave mirror 4 is carried out. At this time, image formation of the light-receiving lens 5 is carried 
out to an image sensor 6, and the image of the diffracted light of a wafer 3 or the scattered light is 
photoed by the image sensor 6. 
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[0021] Thus, the image of the wafer photoed by the image sensor 6 is sent to an image processing 
system 7, and macro inspection of surface-discontinuity inspection etc. is conducted here as compared 
with the image of the normal wafer which is photoed beforehand and memorized. 
[0022] In this example, the light source section 1 is arranged near a before [ a concave mirror ] side 
focal location, and the wafer 3 is arranged near the backside [ a concave mirror 4 ] focal plane, and, 
thereby, it makes it the telecentric optical system of the reflective mold using the lieberkuhn. Thus, since 
the concave mirror is used for optical system, there is no problem of chromatic aberration, and a high 
inspection of precision is possible. 

[0023] The example which conducts macro inspection of a wafer 3 using the automatic macro test 
equipment of such a configuration is explained. First, a wafer 3 is conveyed in the inspection location 
shown in drawing 2 according to the conveyance device which is not illustrated. And while 
corresponding to the above arrangement, corresponding to the class of inspection, the interference filter 
of the light source section 1 is chosen. In this example, fixed arrangement is carried out, and since the 
illumination-light study system 100 and the light-receiving system 101 of whenever [ incident angle / of 
the illumination light from the illumination-light study system 100 to a wafer 3 ] are always fixed and 
also whenever [ angle-of-diffraction / of the diffracted light by which incidence is carried out to the 
light-receiving system 101 ] is always fixed, they choose an interference filter so that a desired 
inspection light may carry out incidence to the light-receiving system 101. 
[0024] This point is explained in detail with reference to drawing 3 and drawing 4 . As shown in 
drawing 3 , when the pattern is repeatedly prepared in the front face of a wafer 3 in the basic pitch p, the 
relation with thetad becomes [ whenever / incident angle / of the illumination light ] like a degree type 
(4) whenever [ thetai and angle-of-emergence / of the diffracted light ]. 
[0025] 
[Equation 3] 

(sinthetai-sinthetad) = N-lambda/p ... (4) 

However, lambda: Wavelength n of the illumination light: Degree of the diffracted light used as the 
candidate for an image pick-up [0026] For this reason, when the illumination-light study system 100 is 
arranged so that parallel flux of light lighting may be performed to a wafer 3 from the direction where 
whenever [ incident angle ] becomes include-angle thetai, the light-receiving system 101 is arranged so 
that thetad may be countered whenever [ angle-of-reflection / of the diffracted light ] and a concave 
mirror 4 may be located and the wavelength of the illumination light is lambda, it turns out that the n-th 
diffracted light can be most efficiently received by the light-receiving system 101 . In this example, fixed 
arrangement of the illumination-light study system 100 and the light-receiving system 101 is carried out, 
and an interference filter is chosen so that it may become the wavelength lambda on which the n-th 
diffracted light is most efficiently received by the light-receiving system 101 to the arrangement 
location. 

[0027] On the other hand, the scattered light may be received by the light-receiving system 101, and 
macro inspection may be conducted. In this case, whenever [ n-th angle-of-emergence / of the diffracted 
light ], as shown in drawing 4 , the wavelength lambda of the illumination light is set [ whenever / 
angle-of-emergence / of thetad 1 and the following (n+1) diffracted light ] up so that the concave mirror 4 
of the light-receiving system 101 may be located in the location between thetad." Specifically, include- 
angle thetad of the diffracted light which carries out incidence to the concave mirror 4 of the light- 
receiving system 101 since thetad* is decided by the degree type (5) whenever [ n-th angle-of- 
emergence / of the diffracted light ] and thetad" is decided by the degree type (6) whenever [ angle-of- 
emergence / of the following (n+1) diffracted light ] is thetad f <thetad<thetad". The wavelength lambda 
of the illumination light which becomes is set up by the lighting wavelength setting means. 
[0028] 
[Equation 4] 

(sinthetai-sinthetad 1 ) = N-lambda/p ... (5) 
(sinthetai-sinthetad") = and (n+1) lambda/p ... (6) 

[0029] When wavelength lambda was chosen as mentioned above and the illumination light of this 
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wavelength is irradiated by the wafer 3 Since the n-th diffracted light is injected in the direction of 
include-angle thetad', the following (n+1) diffracted light is injected in the direction of thetad" and the 
concave mirror 4 of the light-receiving system 101 is located among these, as shown in drawin g 4 , 
Incidence of the diffracted light is not carried out to the light-receiving system 101, but only the 
scattered light is received, and macro inspection with the sufficient effectiveness using the scattered 
light is conducted. 

[0030] It returns here, and while being condensed by the light-receiving lens 5 with a concave mirror 4, 
image formation of the diffracted light or the scattered light received by the light-receiving system 101 
as mentioned above is carried out on an image sensor 6 with the light-receiving lens 4. Thus, the image 
information photoed by the image sensor 6 is sent to an image processing system 6, is contrasted with 
the image of a normal wafer, and macro inspection is conducted automatically. 

[0031] In addition, a rotation support device is prepared in the equipment which supports a wafer 3 in an 
inspection location, and you may enable it to perform rotation justification of a wafer 3. Like the 
direction of a pattern of a wafer 3, and a crack defect, when it does in this way, when the generating 
directions of the illumination light, and the diffracted-light reinforcement and the scattered light differ 
according to a rotation location, a wafer 3 can be rotated and it can set up in the direction with the most 
sufficient patient throughput. 

[0032] In addition, in the above-mentioned example, although the concave mirror was used, it may 
change into this and the Fresnel zone plate of a reflective mold may be used. Furthermore, what 
performed chromatic-aberration amendment by the dioptric system using a lens can also be used. 
[0033] Next, the 2nd example of the automatic macro test equipment concerning this invention is 
explained with reference to drawing 2 . In addition, the same sign is attached and explained to the same 
part as the equipment of the 1st example of the above in the equipment of this example. This equipment 
consists of the illumination-light study system 102, a light-receiving system 101, an image sensor 6, and 
an image processing system 7, and only the illumination-light study system 102 only differs from the 
equipment of the 1st example. 

[0034] The illumination-light study system 102 is constituted by the light source section 10, and the 
optical fiber light transmission system 1 1 and a cylindrical lens 12, and irradiates the flux of light which 
can illuminate the whole surface of a wafer 3 at a wafer 3. The light source section 10 consists of a 
halogen lamp which is white light source light, and an interference filter which restricts a lighting 
wavelength region. About this, it is the same configuration as the 1st example. 

[0035] The light source section 10 is countered, the illumination light from the light source section 10 is 
received, an other end side (outgoing radiation edge) is arranged in the shape of [ of a single dimension ] 
Rhine, and, as for the optical fiber light transmission system 11, the end side (incidence edge) is 
constituted. For this reason, in a field parallel to the space of drawing 2 , the injection flux of light from 
the other end side of the optical fiber light transmission system 1 1 is the diffused light with whenever 
[ angle-of-divergence / of an include angle theta ], and serves as the light source with the depth for the 
Rhine length of the fiber to a direction perpendicular to space. 

[0036] The other end of this optical fiber light transmission system 1 1 is located in the location used as a 
backside [ a cylindrical lens 12 ] focus, and the diffused light injected from the other end side of the 
optical fiber light transmission system 1 1 is changed into the flux of light near the parallel flux of light 
by the cylindrical lens 12 in a field parallel to space. In a field parallel to the space of drawing 2 thereby 
at least, the parallel flux of light equivalent to the telecentric optical system shown in the 1st example of 
the above is irradiated all over a wafer 3. 

[0037] Thus, if the illumination light is irradiated by the wafer 3, the diffracted light or the scattered 
light which this produces will be received by the light-receiving system 1 01 , it will be picturized by the 
image sensor 6, an image processing will be made in an image processing system 7, macro inspection 
will be conducted, but since it is the same as the 1st example about this, the explanation is omitted. 
[0038] the case of such macro test equipment of a configuration — the configuration of an illumination- 
light study system ~ small — it can miniaturize and-izing can be carried out [ low cost ]. 
[0039] In addition, in the 1st and 2nd examples of the above, it is also possible to constitute the light 
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source section combining the source of the white light and a spectroscope. 
[0040] 

[Effect of the Invention] The lighting system by which fixed arrangement was carried out at the 1 st 
predetermined include angle according to this invention as explained above, An image pick-up means 
for fixed arrangement to be carried out at the 2nd predetermined include angle, and to picturize the 
image of the inspected object by the diffracted light or the scattered light, Have an image-processing 
means to conduct macro inspection of an inspected object from the image obtained by this image pick- 
up means, and further, since it is constituted so that an adjustable setup of the wavelength of the 
illumination light can be carried out with a lighting wavelength setting means If wavelength is set up so 
that the direction of the diffracted light injected from an inspected object and the scattered light may be 
agreed in the light-receiving direction of an image formation photography means, efficient macro 
inspection can be conducted. For this reason, a lighting system and an image formation photography 
means are fixable, in the case of this macro test equipment, the movable device in which these sense is 
changed like conventional equipment is unnecessary, the excessive source of raising dust is lost to it, 
and contamination of an inspected object can be suppressed to it. 

[0041] In addition, it is desirable to constitute a lighting system from an parallel conversion means to 
change the source of the diffused light and a future light into the almost parallel flux of light, and it is 
desirable to constitute an parallel conversion means from a concave mirror with which it was arranged in 
it as the source of the diffused light became a focal location in this case. Thus, also in the case of 
lighting using the white light, the problem of chromatic-aberration generating is lost by using a concave 
mirror. Moreover, since it is the same, it is desirable to constitute from a camera means to photo the 
image of an inspected object from the light which it converged in the image pick-up means with the 
concave mirror as which the diffracted light or the scattered light from an inspected object is completed, 
and this concave mirror. 

[0042] Moreover, a lighting system can also be constituted from Rhine-like a source of the diffused 
light, and a cylindrical lens by which opposite arrangement was carried out along Rhine of this source of 
the Rhine-like diffused light, the flux of light which becomes almost parallel to an one direction at least 
about the light from the source of the Rhine-like diffused light by the cylindrical lens is made in this 
case, and an inspected object is illuminated, thus — if it carries out — a lighting system — small — it can 
miniaturize and low cost-ization can be attained. 

[0043] In addition, when conducting macro inspection using the diffracted light, a wavelength setup by 
the lighting wavelength setting means is made as [ satisfy / the above-mentioned formula (1) ]. This 
formula (1) is conditions to inject the diffracted light in the direction of a light-receiving system (image 
pick-up means), thereby, can catch the n-th diffracted light efficiently with an image pick-up means, and 
can conduct macro inspection using this diffracted light efficiently. 

[0044] include-angle thetad it is decided by the above-mentioned formula (3) that will be include-angle 
thetad 1 it is decided by the above-mentioned formula (2) with a lighting wavelength setting means that a 
wavelength setup will be when catching not the diffracted light but the scattered light with an image 
pick-up means and conducting macro inspection — " — receiving — thetad 1 — <thetad<thetad" The 
wavelength lambda of the illumination light which becomes is set up by the lighting wavelength setting 
means. Thus, if the wavelength lambda of the illumination light is set up, an image pick-up means will 
be located between the direction of the n-th diffracted light, and the direction of the following (n+1) 
diffracted light, and incidence of the diffracted light will not be carried out to an image pick-up means, 
but only the scattered light will receive. For this reason, macro inspection using the scattered light can 
be conducted efficiently in this case. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 
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